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Meriam 6/1 – 6/6: 29 Kinetics : Review Problems 
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L= L + туу 


mk“ R= radius of gyration 


parallel axis theorem: 
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The above equations але supplemented by the kinematic 
relationships (Meriam chapten 5 ): 


aaa И ^ _ |Le- бо 
d, Sigt wipe, 17 Khe le lel = Fa 


io Tag 
vector pointing from A towards B 


(B) Tourney’ or teip problems: Find Final speed o work done: 
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2. Acircular wheel of mass 25 kg and radius 0.80 meters has a radius of gyration about 2A(bj 
its central axle of 0.6 meters. A slender, uniform bar of length 2.40 meters and mass 
20 kg is then welded to the wheel as shown. The wheel/bar assembly is initially at rest 
at time t = 0, with the centre of the wheel located at the origin of the x-y coordinate 
system. A constant horizontal force P = 100 N acts through a rope wound around the 
inner hub of the wheel as shown. 


(a) Find the x-y coordinates of the center of gravity 
of the wheel-bar assembly at time t = 0. 
(b) Find the moment of inertia of the wheel-bar 
assembly about its centre of gravity. 
(c) Assume that the wheel skids on the ground. 
For what value of ji, would the angular 
acceleration equal zero? 
(d) Now assume that the wheel starts rolling 
without skidding at time t- 0. How 
much work will have been done by 
the force P when the bar first reaches 
a horizontal orientation? 
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0.222 
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сироп = Na. = 
= туд pre m 


x= 0 


>> Ме, = 0 G 
Z Mg = (i00)(0.478) — (45 ka) (a) ш.) (атан) = о 3 
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Friction = мад, = (us ba)(a.ei)(0.1) = #9 Mewlons 


(4) Work done b P when bar rotates tothe ri kt ly "i 
i 2176 
> (enl, of wheel travels ^A circus (cO = 4. © 2657 m 
> Botlom of imn hub travels (Ss as») 
= 0.795 m 
> work dene = }Р. ат 
= (оо Newtons) (0785m) 


= 75-5 Joules 
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MIE 200F - Quiz number 6b - November 15, 2001 
quiz duration = 20 minutes 


A 
^ 
A thin pole of length 15 meters and mass 10 kg is lying on a frictionless ice surface. At time t = 0, a force F = 180N j is 
applied to one end of the pole as shown. Find the angular acceleration о the instant after the force is applied. 
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The uniform 100-kg pole AB is suspended in the 
horizontal position by the three wires shown. If wire 
CB breaks, ca'culate the tension in wire BD imme- 
diately after the break. 


C D 
Dy 
AB translates (no rotation) 
д4 2] > Ma =0 => Ta = fap 
$w-4-o = б„=й =й, 


dg - [d | (cos us’ — млн? 0) 


>Р = пй; = № a, (because dg =й. ) 
тє 10| (cos 95" — sinas? $) 


> X: 2g cosas? = (took Y ld, |cos 45°) 
У: 2 Tgp Со5 45° — (reoka) (9-81) =—( loo ka Y là, sin 45°) 


Solve for 185 Q az | 


= Ton = 347 Newtons 


6-93 (cosas ê -sinas f) m/s” 
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MIE 200F - Quiz number 6a - November 13, 2002 
quiz duration = 20 minutes 


A disk with two hubs of mass 15 kg is rolling without slipping on a гай as shown. At time t = 0, its center of the wheel has a 
speed of 3 m/s to the right. A rope is wound around the outer hub of the wheel; the tension on the rope is P = 4 N. The 
radius of gyration is ke of = 2 m. The inner hub has radius 1.5 meters, and the outer hub has radius 3.5 meters. 

(a) Find the kinetic energy of the disk at t = 0. Іов =M (Ke of g ) I= Ieofg +md? 
(b) Find the change in kinetic energy of the wheel, after it lias zM-i& zF-m Жеш в 


rolled 5 meters to the right. (Watch Ше plus/minus signs!) VCRFUS ae 
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wound onto wheel; rope move 
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